Abstract: The giant panda (Ailuropoda melanoleuca) population in Wuyipeng is a well-protected, well-studied population, and many parameters for population viability analysis (PVA) computer modeling are available. We used Vortex software (Version 5.1) to model the conservation status of the Wuyipeng giant panda population. The initial population size modeled was 25 in 1981 at Wuyipeng, with a carrying capacity of 62. Because of a bamboo (Bashania fangiana) die-off in 1983, carrying capacity declined from 62 to 50, with a 4.21% annual decrease for 5 years. Results showed a potential annual growth rate of 1.066. Though this small population has a potential for population growth, the extinction rate of all simulations were >10%, and expected heterozygosity retained <80%, even without inbreeding depression or catastrophes. All extinction rates modeled failed to meet the minimum tolerance of 2% for probability of extinction in 100 years set by the conservation objectives under realistic assumptions. Therefore, these results support immediate conservation measures for wild giant pandas in China. 
METHODS
A number of genetic computer models such as Vortex (Lacy, 1993), ALEX (Possingham and Davies 1995), and RAMAS/Space (Akcakaya et al. 1990) are available for PVA, and the selection of the most appropriate one depends on many factors including the characteristics of taxon under investigation, the particular management problem in question, and how these match the strength and limitations of a given package (Lindenmayer et al 1995, Lindenmayer and Possingham 1996). We selected Vortex (Version 5.1) to model the giant panda population for 100 years. Each simulation was repeated 1,000 times. Both probability of extinction and expected heterozygosity were tracked over time. When the population size dropped to zero, it was considered extinct. The probability of extinction was based on the average extinction rate over all simulations. Expected heterozygosity was calculated by monitoring allele frequencies over time in the population (Ballou and Padua 1990 (Table 2) .
Age-specific mortality of giant pandas is difficult to estimate in the field. We developed a life table to evaluate mortality (Table 2 Variation in the probability of reproduction and mortality that occurs because of changes in the environment over time is environmental variation (EV). Sources of EV are extrinsic to the population itself and include weather, predation, prey populations, and parasite loads (Lacy 1991 (Lacy , 1993 . Because no data were available for EV for the giant panda, EV = 0 was used for the model. Catastrophes are extremes of environmental variation, events that occur with some specified probability and reduce survival and reproduction for one year. Catastrophes include habitat destruction, floods, fire, and disease (Lacy 1991, 1993). For wild giant pandas, bamboo die-off greatly Table 3 .
RESULTS AND CONCLUSION

Potential Population Growth Rate
The Vortex model calculated deterministic population growth rates and estimated the generation length for males and females based on females assuming no limitation of mates and no inbreeding depression (Table 3) .
The panda population on the Wuyipeng Study Area has a positive population growth (Table 2) . When environmental effects are added, the growth rates decrease. Therefore, environmental catastrophes are a very important factor in the continued existence of the giant panda population.
Probability of Extinction and Heterozygosity
To model probability of extinction and heterozygosity, different starting parameters were used for the Vortex model (Table 4 ). Simulation 1 (Table 5) shows the effects on the Wuyipeng panda population with no inbreeding depression and no catastrophes over 100 years. Even with these optimistic conditions, the probability of extinction >10% and heterozygosity <80% do not meet the conservation criteria of <2% probability of extinction and 90% heterozygosity retained. When genetic load and catastrophes increase (Simulation 4 [ Table 5 ]), the probability of extinction dramatically increases and heterozygosity decreases (Figs. 1, 2) . Thus, inbreeding and catastrophes significantly affect results, even if inbreeding depression and catastrophes are minor.
Our results failed to meet the conservation objectives using assumptions considered realistic for the population. For isolated populations, even small inbreeding depression could increase the extinction probability and decrease heterozygosity because of no gene exchange from other populations. Moreover, environmental variation, especially catastrophes such as bamboo die-off, has a negative effect on the giant panda's survival.
Although the giant panda population in Wolong Natural Reserve is not currently isolated, our simulations indicate this population will go to extinction in 100 years if it can not be protected properly. The entire giant panda population has been isolated into over 20 small populations, and its habitat will continue to be destroyed and fragmented because of economic demand. These results clearly support immediate governmental protection for the habitat of the giant panda in China. In 1993 the "Habitat Protection Project" was started by the Chinese government. It will spend 200 millionYuan RMB ($25 million U.S.), and bring a ray of brightness to the wild giant pandas.
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